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REMARKS 

Claim 45 is pending and is amended to advance prosecution and without 
prejudice to the prosecution of subject matter cancelled by amendment in other patent 
applications. Claims 1-44 and 46-50 are cancelled pursuant to a restriction requirement and 
without prejudice to the prosecution of the subject matter of the cancelled claims in other patent 
applications. 

The claim is rejected as not satisfying the written description requirement, as 
constituting obvious-type double patenting and as obvious over several citations. For reasons set 
forth below, each of these rejections should be removed and the claim should be allowed to 
issue. 

1. Inventorship 

It has recently come to the attention of Attorneys for Applicant that inventorship 
of the application needs to be corrected. Attorneys for Applicant are presently finalizing their 
inventorship investigation. The required documents will be submitted shortly. 

2. The Claim Meets The Written Description Requirement 

Claim 45 is rejected under 35 U.S.C. §1 12 as failing to comply with the written 
description requirement. The Examiner contends that the claim encompasses a genus of nucleic 
acid molecules encoding variants of MDA-7 protein which does not meet the standard of the 
statute. 

While Applicant believes that the specification adequately describes such a genus 
of nucleic acid molecules, in the interest of advancing prosecution (and without prejudice) claim 
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45 is amended to require that the nucleic acid encode a protein having the sequence (SEQ ID 
NO:2). Therefore, the basis for this rejection is obviated, so that it should be removed. 



3. Claim 45 Does Not Constitute Double Patenting 

Claim 45 is rejected under the judicially created doctrine of obviousness-type 
double patenting over claims 12-14 and 16 of United States Patent No. 5,710,137 ("the '137 
patent") in view of Saison-Behmoaras etal. (1991, EMBO J. 10(5} :1 11 1-1 118; "Saison- 
Behmoaras") and further in view of WO 97/16547 Al by Roth et al. ("Roth"). 

According to the Examiner, the present claims are not patentably distinct over the 
claims of the ' 137 patent drawn to nucleic acid vectors, such as virus and particularly adenovirus 
vectors, containing an MDA-7 gene, in view of Saison-Behmoaras, which "teaches that an 
antisense-ras oligonucleotide . . . can be used to inhibit the proliferation of cells having a mutant 
Ha-ras gene" and Roth, which "teaches the use of an adenoviral vector to deliver and express an 
antisense oligonucleotide in a cancer cell" and specifically discusses the use of an antisense K- 
ras oligonucleotide. 

The Examiner states: 

it would have been prima facie obvious to one of ordinary skill in the art to 
modify the indicated claims of U.S. Patent No. 5,710,137 such that the adenoviral 
viral vector which comprises the MDA-7 gene further comprises and expresses an 
antisense-ras oligonucleotide such that the adenoviral vector encodes and 
expresses both the antisense-ras oligonucleotide and the MDA-7 protein with a 
reasonable expectation of success. 

In response, Applicant respectfully disagrees, and asserts that the claim is not 
obvious over the cited references in view of the surprising effectiveness of the vector in treating 
cancer hitherto refractory to MDA-7 treatment. 
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Applicant invites the Examiner's attention to reference 12 of the previously 
submitted Information Disclosure Statement, Gazdar et al., 2001, Proc. Natl. Acad. Sci. U.S.A. 
98:10028-10030 ("Gazdar"), which is a Commentary on an article disclosing combined therapy 
using MDA-7 and anti-ras antisense RNA (Su et al., 2001, Proc. Natl. Acad. Sci. U.S.A. 
98: 10332-10337, Reference 27 of the Information Disclosure Statement ("Su")). A copy of 
Gazdar is attached hereto for the convenience of the Examiner. 

Gazdar primarily addresses the concept of combined MDA-7 and anti-ras therapy 
and its use in the treatment of pancreatic cancer (in which "more than 90% of patients will die 
within 1 year of diagnosis" (Gazdar, p. 10028, first column), and highlights several aspects of the 
discovery which are unexpected. First, Gazdar states that "pancreatic carcinoma cells proved 
refractory to induction oimda-7 expression" (Gazdar, 10028, third column). Second, MDA-7 
"protein expression was not seen until there was cotreatment with anti-sense K-ras" (Gazdar, 
sentence bridging pages 10029 and 10030). Third, Gazdar mentions that Su's suggestion to 
incorporate both MDA-7 and anti-ras antisense-encoding sequences in a single virus would be a 
technical improvement (Gazdar, p. 10030, column 2). 

Not knowing that, in the context of activating mutations of K-RAS, MDA-7 
protein expression (and hence activity) requires antagonism of RAS, one would not have been 
motivated to combine the two treatments. For treatments in which MDA-7 has an antitumor 
effect, there would be no reason to expect that antagonizing RAS would confer an added benefit. 
Further, the fact that MDA-7 does not have an antitumor effect in pancreatic cancer would not 
automatically lead to an expectation that RAS inhibition would restore MDA-7' s antitumor 
activity because, as outlined in Gazdar (10028, first column), pancreatic cancers frequently 
manifest disruption of pathways and cancer-related molecules in addition to RAS, including, as 
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set forth above, the pl6/RB tumor suppressor pathway, p53 (in 75% of tumors) and 
SMAD4/DPC4 (more than 50% of tumors). 

None of the cited references, nor their combination, provides a teaching that 
would suggest or imply a benefit in combining MDA-7 treatment with RAS inhibition with a 
reasonable expectation of success. On point, one would not have been motivated to produce the 
construct or have reasonably expected the combination, or the viral construct, to succeed - - 
particularly in the context of such a deadly cancer with few treatment options. Each of these 
factors must be considered by the Examiner as evidence of non-obviousness. 

Accordingly, claim 45 is patentably distinct over the disclosure of the ' 137 patent, 
so that this rejection should be removed. 

4. Claim 45 Is Not Obvious 

Claim 45 is rejected under 35 U.S.C. §103(a) as obvious over the '137 patent in 
view of Saison-Behmoaras and Roth, for the same reasons set forth above. 

Accordingly, Applicant uses the same reasoning set forth regarding the double- 
patenting rejection to assert that claim 45 is not obvious over the cited references, because the 
claimed vector exhibits advantages which, in view of the '137 patent, Saison-Behmoaras and 
Roth, could not have been reasonably foreseen; advantages which must be considered by the 
Examiner as evidence of non-obviousness in assessing the patentability of the claims. 

Accordingly, the rejection should be removed. 
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5. Conclusion 

For all the foregoing reasons, all rejections applied to claim 45 should be removed 
and the claim should be allowed to issue. 




LisaB. Kole 

PTO Registration No. 35,225 
Attorney for Applicants 
Baker Botts, LLP 
30 Rockefeller Plaza 
New York, NY 101 12-4498 
(212) 408-2500 
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In this issue of PNAS, Su et al. (1) present 
evidence that transfection and expres- 
sion of the mda-7 gene in human pancre- 
atic cancer cells combined with antisense 
inhibition of expression of a mutant K-ras 
gene results in tumor cell growth suppres- 
sion and induction of apoptosis. They 
show that both of these treatments are 
required for this effect and also indicate 
that these treatments should not affect 
normal cells having wild-type K-ras. These 
results suggest translating the laboratory 
findings into the clinic as a new rational 
approach for this deadly disease. How can 
this translation take place, what are the 
potential problems, and can this approach 
be applied to other types of cancer? 

At the heart of these questions is a test 
of the central hypothesis underlying mo- 
lecular oncology research for the past 
decade. In its simplest form this hypoth- 
esis states that when we understand the 
"wiring diagram" of a particular human 
cancer (that is, all of the genetic and 
epigenetic changes that are required for 
the malignant phenotype) we will have a 
rational approach for early diagnosis, pre- 
vention, and development of new curative 
treatments. Pancreatic cancer is an excel- 
lent candidate for the therapeutic aspects 
of this molecular oncology approach. It is 
a deadly disease and more than 90% of 
patients will die within 1 year of diagnosis 
(often a painful and debilitating process), 
and it is relatively uniform in its molecular 
abnormalities (=»90% of tumors have 
dominant oncogene K-ras mutations and 
disruption of the pl6/RB tumor suppres- 
sor pathway, about 75% have p53 muta- 
tions, and more than 50% have SMAD4/ 
DPC4 disruptions). Thus, many 
pancreatic cancers have the same lesions, 
and although we may not know the final 
biochemical mechanisms there have been 
hundreds of publications dealing with 
the biochemical function of these pro- 
teins. Current treatment success is so lim- 
ited that oncologists will welcome novel 
therapeutics. 

During the past 30 years our knowledge 
about the molecular pathogenesis of can- 
cers has increased dramatically, generated 
in part by new molecular technologies and 
sequence information from the Human 
Genome Project and from public data- 



bases with associated informatics tools for 
interrogating this information. An exam- 
ple of this is the National Center for 
Biotechnology Information database and 
the subset provided by the Cancer Ge- 
nome Anatomy Program established by 
the National Cancer Institute and used 
daily by cancer investigators around the 
world. Also of importance are tissue re- 
sources with relevant clinical information 
and tumor cell lines that can be manipu- 
lated in the laboratory by using the ever 
expanding toolkit of molecular biologic 
techniques. This information provides us 
with strategies to find genetic abnormali- 
ties in tumors and to design and tailor 
therapy to specific tumor targets. 

Invasive cancers in the adult develop 
after a lengthy multistep process (involv- 
ing multiple different genetic and epige- 
netic events activating dominant onco- 
genes and inactivating tumor suppressor 
genes, as well as genes involved in mech- 
anisms such as 
DNA repair) dur- 
ing which progres- 
sive molecular and 
pathologic changes 
can be detected. 
Study of cells dur- 
ing the preneoplas- 
tic process may 
permit the identifi- 
cation of individuals at increased risk (by 
detecting tissues with a few of these 
changes) and provides opportunities for 
cancer prevention (by blocking their pro- 
gression which can be monitored by fol- 
lowing these molecular changes). Hana- 
han and Weinberg (2) have suggested 
that these molecular alterations can be 
divided into six essential categories that 
collectively dictate cancer growth: self- 
sufficiency in growth signals, resistance 
to antigrowth signals, evasion of cell 
death (apoptosis), limitless replicative 
potential, sustained angiogenesis, and 
tissue invasion and metastasis. Malig- 
nant tumors usually have alterations, of- 
ten multiple, in all of these categories. 
While multiple changes are present in 
tumors, in many past studies correcting 
one or a few of these changes (e.g., 
replacing a mutant with a wild-type p53 
gene) may reverse the malignant pheno- 



type, resulting in growth cessation of 
tumor cells or increased sensitivity to 
more conventional therapies. 

In previous studies of melanoma, Fisher 
and associates (3) identified a gene, 
mda-7, which selectively suppressed the 
growth and induced apoptosis in several 
types of human tumor cells when deliv- 
ered via an adenovirus vector. So far it is 
not clear from sequence analysis or other 
studies what is the normal function(s) of 
mda-7, or if mda-7 is a tumor suppressor 
gene undergoing biallelic inactivation in 
tumor cells. However, pancreatic carci- 
noma cells proved refractory to induction 
of mda-7 expression. One obvious ques- 
tion raised by these results is whether 
normal pancreatic epithelial cells (or pan- 
creatic stem cells) giving rise to these 
cancers normally express mda-7. If they 
do, then the strategy for detecting and 
treating very early or preneoplastic lesions 
could focus on detecting loss of mda-7 
expression, K-ras 



Correction of two apparently very 
different molecular changes were 
necessary to kill pancreatic cells 
harboring K-ras mutations. 



terdicting the Ras 
pathway. If mda-7 is 
not expressed nor- 
mally, then both 
mda-7 and K-ras 
treatments would 
have to be given. 
Mutations of the 
ras gene family are the most frequent 
dominant oncogene abnormality discov- 
ered to date, being present in about 25% 
of all human cancers. Activating ras mu- 
tations continuously trigger a signaling 
pathway, resulting in increased cell pro- 
liferation. Apparently mda-7 expression 
alone was insufficient to counteract the 
mutant K-ras signaling switch in pancre- 
atic cancer cells. It was of interest that 
mda-7 treatment alone or with antisense 
K-ras had no effect on the uncommon 
pancreatic cancers with wild-type K-ras 
or in normal prostate epithelial cultures. 
Thus, correction of two apparently very 
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different molecular changes were neces- 
sary to kill pancreatic cells harboring 
K-ras mutations and this effect had spec- 
ificity for the tumors molecular ontog- 
eny. These intriguing findings also indi- 
cate that successful molecular targeting 
of cancer cell treatment may, in some 
situations, require correction of more 
than one of the cancer hallmarks. 

What is mda-7 and how does it func- 
tion? It was isolated by Fisher and his 
coworkers (4) by subtractive hybridization 
analysis of melanoma cells forced to un- 
dergo terminal differentiation. Progres- 
sion from melanocyte to metastatic mel- 
anoma was associated with progressive 
reduction in mda-7 expression. Induced 
expression in diverse human cancers 
caused growth suppression. Although in- 
duction is associated with an increase in 
apoptosis, it may function via a novel 
therapeutic action, differentiation ther- 
apy, whereby cancer cells are repro- 
grammed to revert to a more differenti- 
ated state and lose their tumorigenic 
potential (3). 

Molecular targeting offers great prom- 
ises for future cancer therapy. Recent 
striking examples of clinically beneficial 
rational therapy are: retinoid acid-induced 
remissions of acute promyleocytic leuke- 
mia carrying a molecularly rearranged 
retinoic acid receptor; selective tyrosine 
kinase inhibition-induced tumor re- 
sponses in chronic myelogenous leuke- 
mias carrying BCR-Abl translocations, or 
gastrointestinal stromal rumors with an 
overexpressed and mutated c-kit receptor 
gene; locally administered p53 gene ther- 
apy (5); and humanized anti-Her2 / neu 
receptor antibody in the therapy of Her2/ 
neu overexpressing breast cancers (6). 
Other new approaches involve targeting of 
angiogenesis/ tumor vasculature, telomer- 
ase, apoptosis system, and invasiveness, all 
of which are implicated in pancreatic can- 
cer pathogenesis. Antiangiogenic therapy 
prevents neovascularization by inhibiting 
proliferation, migration, and/or differen- 
tiation of endothelial cells, whereas vas- 
cular targeting is directed at the existing 
tumor vasculature with both approaches 
being tested in clinical cancer trials (7). To 
avoid senescence, cells on the way to ma- 
lignancy have to stabilize the length of 
their telomeres. They achieve this by ac- 
tivating telomerase, a unique RNA- 
containing enzyme that complexes with 
other proteins and represents a target for 
development of inhibitors (8). Activation 
of a family of caspase proteins is necessary 
to initiate and perform the apoptosis 
death cascade. Regulated, caspase-based 
suicide gene therapy can inhibit the 
growth of cancer cells through induction 
of apoptosis, providing a rationale for 
further development (9). Members of 
the integrin family of cell adhesion recep- 



tors influence cancer cell motility, inva- 
siveness, cell growth, and cell survival 
(10). Thus, integrins offer excellent tar- 
gets for the development of therapeutic 
agents (11). 

Activating point mutations of the ras 
family of oncogenes (H, N, and, in par- 
ticular K-ras) are frequent in many types 
of human cancer. Direct inactivation of 
the ras signal itself can be achieved by 
several different approaches (12). Anti- 
sense therapy, as used by Su et al. (1), 
may be performed 
with the use of anti- 
sense nucleotides or 
by gene therapy 
with ribozymes, 
which break down 
specific RNA se- 
quences. An anti- 
sense-H-ras oligo- 
nucleotide (ISIS- 
2503) demonstrated 

antitumor activity in human tumor xeno- 
grafts and has gone into clinical trials. To 
function, Ras proteins undergo post- 
translational modifications such as far- 
nesylation. Inhibition of some Ras family 
members (but probably not K-ras) can be 
accomplished through inhibition of far- 
nesyl transferase, and several farnesyl 
transferase inhibitors are undergoing 
clinical trials currently (13). Appropriate 
membrane localization also requires Ras 
methylation and the enzyme responsible 
for this is another potential drug target 
(14). Alternatively, downstream events 
in the Ras signal cascade involving pro- 
tein kinases represent other attractive 
drug targets. These include Raf, mito- 
gen-activated protein (MAP)/ERK ki- 
nase (MEK) and MAP kinase. These 
enzymes are required for normal cell 
signaling throughout the body. Never- 
theless, a variety of agents are being 
developed and moved into clinical trials 
based on antitumor activity in preclinical 
models including antisense Raf, Raf ki- 
nase inhibitors, and MEK inhibitors (15). 
It should be possible to combine mda-7 
treatment with treatment with drugs that 
block downstream events in the Ras- 
activated pathway to achieve a similar 
effect to K-ras inhibition. Ras also acti- 
vates phosphatidylinositol 3-kinase (PI3- 
kinase) which in turn activates the pro- 
tein kinase Akt (a suppressor of 
apoptosis). Thus, inactivation of PI3- 
kinase or Akt should activate apoptosis 
in human tumors. Such agents (such as 
the kinase inhibitor LY294002) have 
shown activity in preclinical tumor mod- 
els when combined with a farnesyl trans- 
ferase inhibitor (16). Thus, it may be 
necessary to combine not only therapy 
with mda-7 and a Ras inhibitor but also 
to block several steps of the Ras pathway. 



In the preclinical development of 
these approaches surrogate pharmaco- 
dynamic endpoints are being used for the 
development of such signal transduction 
inhibitors (15). They will also be essen- 
tial for the introduction of these agents 
into the clinic. Thus, it will be of value to 
show in pancreatic tumor tissues after 
treatment that mda-7 protein is ex- 
pressed, the Ras signaling pathway has 
been inactivated, Bax protein is ex- 
pressed, and apoptosis is induced by the 
combined ther- 
apy. These surro- 
gate endpoints 
will be important 
where there may 
not be clearly de- 
fined dose-limit- 
ing toxicities. 
Monitoring these 
pharmacodynamic 
endpoints will in- 
dicate that a therapeutic dose has been 
given, and if this does not result in a 
beneficial antitumor effect, the particu- 
lar approach needs to be reconsidered or 
discarded. 

The complications in the Su et al. study 
(1) are potentially of use as well. Tumor 
formation was suppressed when mda-7 
adenovirus-infected cells (presumably 
nearly 100% of cells) were combined 
with transfection with an antisense K-ras 
plasmid (probably transducing only 10- 
30% of cells). Nevertheless, the popula- 
tion of tumor cells as a whole was sup- 
pressed. This must mean some 
"bystander" effect occurred whereby the 
tumor cells receiving both mda-7 and 
antisense K-ras induced changes that led 
to cell death in tumor cells with none or 
only one of these two genetic manipula- 
tions. Understanding this bystander 
mechanism could provide new therapeu- 
tic insights as well. Although Su et al. 
state that mda-7 was effective alone 
against other human tumors it will be 
important to see the effect of mda-7 
alone on colon cancer or nonsmall cell 
lung cancer cells containing K-ras muta- 
tions. Both of these tumor types are often 
resistant to our current chemotherapies 
and when metastatic have a 100% mor- 
tality and often short survival. If the 
combined mda-7 replacement and K-ras 
inhibition approach was successful and 
required in preclinical models of these 
tumor cells, it would add great impetus to 
the further clinical development of this 
approach. Another unexpected result of 
the Su et al. study was the effect of K-ras 
inhibition on mda-7 protein expression. 
Adenoviral mda-7 vectors efficiently 
transfected cells, leading to the expres- 
sion of large mRNA levels; however, 
mda-7 protein expression was not seen 
until there was cotreatment with anti- 



Tumor formation was suppressed 
when mda-7 adenovirus-infected 
cells were combined with transfection 
with an antisense K-ras plasmid. 
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sense K-ras. In addition, under no con- 
ditions was mda-7 peptide expression 
seen in cells (BxPC-3) with wild-type ras, 
so we don't know whether the effect was 
indeed specific for mutant K-ras contain- 
ing tumor cells. Although these results 
are puzzling, they suggest there may be a 
more complex interaction of mda-7 and 
jRT-ras pathways and raise the possibility 
that in tumors with K-ras mutations 
where mda-7 protein expression can be 
detected endogenously that K-ras inhibi- 
tion by itself may be therapeutic. 
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a small molecule could be designed as a 
drug for mda-7 replacement therapy. We 
have entered one of the most exciting 
phases of medical science. While this ap- 
proach may have unforeseen problems 
(6), the future holds enormous promise. 
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